Kinematics in Finsler space is investigated. It is showed that the result based on the kinematics with a special Finsler structure is in good agreement with the reported value of secular trend in the astronomical unit, dAU/dt = 15 ± 4[m/century]. The space deformation parameter λ in this special structure is very small with scale of 10 −6 and should be a constant. This fact is consistent with the reported value of an anomalous secular eccentricity variation of the Moon's orbit.
The rapid progress in technology make the astronomical observations more and more accurate. New physical phenomena have appeared, which can not be explained by conventional physical mechanisms. The most well-known, among them, is the accelerated expanding universe [1] and the flat rotational velocity curves of spiral galaxies [2] . The astronomical units (AU) is the fundamental and standard scale in astronomy.
The latest planetary ephemerides [3] presented the accurate value of AU with tiny error 
However, the recent reports from Krasinsky and Brumberg [4] and also from Standish [5] show a positive secular trend in AU as dAU/dt = 15 ±4 [m/century]. These authors have analyzed all available radiometric measurements on distances between the Earth and the inner planets including observations of martian landers and orbiters. This value is about 100 times larger than the current determination error of AU [3] . The theoretical value of round-trip time of radar signal is given as
where d theo is interplanetary distance obtained from ephemerides and c is the speed of light. The secular trend was obtained by the following formula
where t 0 is the initial epoch. Currently, none of theoretical predictions is consistent with the time dependent term dAU dt (t − t 0 ). To explain this fact, physicists have made several attempts, such as the effects of the cosmic expansion [4, 6, 7] , the time variation of gravitational constant [4] , mass loss of the Sun [4, 8] , and the influence of dark matter on light propagation in the solar system [9] . However, none of them seems to be successful.
Recently, one sound model have been proposed [10] . It assumes the existence of some tidal interactions that transfer the angular momentum from the Sun to the planets system, and makes use of the conservation law of total angular momentum to explain the secular trend in AU. This model also need more work before it can be considered to be viable.
As we mentioned in the beginning of this Letter, general relativity faces problems indeed. Also, analyzing the data from pioneer 10 and 11 spacecraft show that an anomaly acceleration exists in the solar system, which can not be explained by the Newtonian gravity and general relativity [11] . Finsler geometry is a natural generation of Riemann geometry. The gravitational theory based on Finsler geometry supplies a reasonable way to solve the problems mentioned above. In a previous paper [12] , we proposed a modified Friedmann model based on the Einstein equations in Finsler space, which guarantees an accelerated expanding universe without invoking dark energy.
Also, in the framework of Finsler geometry, the flat rotation curves of spiral galaxies can be deduced naturally without invoking dark matter [13] . Special relativity in Randers (a special kind of Finsler space) [14] has been investigated [15] . We found that the anomalous acceleration observed by Pioneer 10 and 11 is corresponded with a special structure of Randers space [16] .
In this Letter, we will discuss the secular trend in AU in the frmework of Finsler geometry. We notice the difference between lengths in Finsler geometry and Riemann geometry. The length in Riemann geometry is a function of positions. However, this is not the case in Finsler geometry. In Finsler geometry, the length is a function of both positions and velocities. Finsler geometry is base on the so called Finsler structure F with the following property F (x, λy) = λF (x, y), where x ∈ M represents the position and y ∈ T x M represent velocity, M is an n-dimensional manifold. The Finslerian metric is given as [17] 
Then, g µν defines a Riemannnian metric
on the punctured tangent space T x M\0 [18] . It admits the unit tangent sphere (or indicatrix) I x M ≡ {y ∈ T x M : F (y) = 1} as smooth Riemannian manifold. Topologically,
The volume form of the indicatrix
where g denotes the determinant of the metric g µν .
All the trajectories of planets in the solar system almost lie in the same plane, the eccentricity of planets (exclude Mercury and Pluto) is very small. Thus, the trajectories of planets can be considered as circular orbit which embedded in three dimensional space. It is well-known that in Euclidean space the length of unit circle equals 2π E or the value of 2 × 3.1415926 · · · . However, in Finsler space it is typically not equal to 2 × 3.1415926 · · · . In Finsler space, as mentioned in (6) the 2-dimensional indicatrix
where t is a real parameter. Then, the length of the indicatrix
Here, we confine the Finsler structure F as Randers type
where the parameter λ, in general, is a function of positions. Introduce polar coordinates on I 
Thus, the length L is of the form
Here, we can see from the integral (11) that the length L equals 2π E only if λ takes value of 0. Since the Modification on the Newton's gravity is very tiny, we suppose that λ is very small. Hence, to second order in λ, the length can be derived as
The equation (12) tells us that the value of π in Finsler geometry is
In Newton's gravity, the orbital angular momentum of planet is conserved. In other word, the second law of Kepler is valid. The line joining a planet and the Sun sweeps out equal areas during equal intervals of time, 
Making use of the result of Krasinsky and Brumberg, we get
where the dot denotes derivative respect to time and M ⊙ is the mass of the Sun. Hence, the increased area of disk in one orbital periods of planet is
where T is the orbital periods of planet and we used the Kepler's third law to get the second equation of (16) . Combining the equation (14) and (16), we obtain
Here, by taking the average value of dAU/dt, we list the values of the λ for each planet of the solar system respectively in Table 1 .
The values of the λ given in Table 1 are very close for inner planets. One should notice that the analyzed data of distances [4] is in the range of inner planets and
Martian landers and orbiters. This fact implies that the space deformation parameter λ should be a constant in the solar system. By analyzing the data of Table 1 , we obtain the value of the constant parameter λ = 1.0776 × 10 −6 .
A recent orbital analysis of Lunar Laser Ranging (LLR) [19] shows an anomalous secular eccentricity variation of the Moon's orbit (0.9 ± 0.3) × 10 −11 /yr, equivalent to an extra 3.5 mm/yr in perigee and apogee distance [20] . By supposing the variation of the distance from the center to focus and the semi-major axis be the same in the moon orbit, namely δa = δc, we obtain
Here, a denotes the semi-major axis and e denotes eccentricity. By making use of equation (18) and the observation data of LLR, we obtain the secular variation of Moon orbital semi-major axis as δa = 3.62 ± 1.20 mm/yr. Under the premise that λ is constant, and by making use of equation (17), we obtain the secular variation of Moon orbital radiusṘ M = 4.48 mm/yr. This result is consistent with formula (19) . Thus, our hypothesis that the parameter λ is constant is supported by the observation of LLR.
The uniform space deformation means that the secular trend of planetary orbits arė R P l ∝ R −1/2 . We list the values ofṘ P l for each planet of the solar system respectively in Table 2 . We wish this could be tested in future astronomical observations. 
